Despite extensive research having been conducted on the subject, the problem of three-dimensional information systems for historical cities is actually still unresolved. In addition, commercially available software seems to be increasingly aiming at a quick development of unspecific urban settings, rather than at a metrically and perceptively faithful representation of reality. In this scenario, the SIUR 3D software (Sistema Informativo URbano tridimensionale) is based on a management structure that links an interactive, photorealistic and metrically reliable model of a city with a qualitative database of the historical, archaeological and material scope of an architectural part. Such application uses the Unity 3D game engine for geometrical models management and is equipped for online data sharing.
Introduction
Located north of Pescia, a Tuscan town bordering with the ancient domains of Florence and Lucca, the Valleriana valley is a geographical unit, run through by two valleys (Avellanita and Arriana valleys), ruled over by rectorates in the past, and by an important stream. The historical relevance of this landscape is due to a substantial amount of villages, most of them built in the 10 th century for defensive purposes, which eventually grew into castella, i.e. settlements with one or more circles of walls, with churches, fortifications and large estates, as well as people's homes, within them. Owing to the need to monitor such heritage (ten castles, including the surrounding villages), since 2007 DiDA (Dipartimento di Architettura dell'Università degli Studi di Firenze) has been conducting a number of surveys in the villages of Aramo, Sorana and Pietrabuona.
As well as documenting the processes through which such villages were born and evolved through the centuries, the aim of all such surveys is providing the conservation This goal was achieved by means of a "combined" survey, i.e. a methodological approach that relies on a number of available tools (both, direct and digital) for a documentation of the urban environment (façades, streets and pavements, monuments, etc.).
In this way, a survey can provide a wide range of results, which would be hardly manageable by commercial software tools (e.g. Autodesk Infrastructure Modeller or Esri City Engine) or by a conventional approach based on 2D geometrical forms. Therefore, Università degli Studi di Firenze (DiDA: Dipartimento di Architettura) and the Universitat Politècnica de València (Instituto de Automàtica e Informática Industrial, ai2) joined forces to develop specific software (called SIUR 3D -URban Information Systems), which can manage the volume of measured data in a virtual 3D environment.
It is a real approach to a GIS 3D system, through which the results of a survey of urban environmental quality are accurately matched with 3D models. The resulting application may be used to review data and immediately match them to their geometrical representation and its geo-information.
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Survey Data Management for Use of SIUR
Model Used as a Geometrical Base for a Management System
A laser scanner unit and a total station were used for a digital survey of the Castle of Pietrabuona. The scanning survey (using a Faro Photon laser scanner with phase-shift technology) was divided into 117 stations. Such stations provided a set of point clouds for the next phase, containing a total of 1,054 thousand millions points. Before they can be integrated in a 3D SIUR, point clouds must be filtered, transformed and hierarchized through a procedure which includes the following steps and whose outcome is a continuous mesh model of the urban environment: 1 -The aligned
